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APPENDIX A 
CONE PENETRATION TESTING 

Introduction 

Cone penetration tests (CPTs) were performed throughout the Inner Harbor during both 
the Phase 1 and Phase 2 exploration programs for the Channel Deepening Program.  Fugro's 
tethered Seascout CPT system was used for all testing. 

During Phase 1, a total of 52 tethered CPTs were performed on August 5 through 8, 
1996.  As indicated on Map 5, 14 CPTs (CA-1 through CA-14) were located in preliminary 
dredge unit CG-1 as part of the Phase 1A investigation, and 38 CPTs (CB-15 through CB-52) 
were located throughout the remainder of the Inner Harbor as part of the Phase 1B investigation. 

During Phase 2, a total of 91 tethered CPTs were performed on April 21 through 26, 
1997.  As indicated on Map 5, 41 CPTs (CPT-1 through CPT-38, and CPT-90 through CPT-92) 
were located in the middle sections of the various waterways in the northern two-thirds of the 
Inner Harbor.  The remaining 50 CPTs were performed within about 20 to 40 feet of existing 
pierhead alignments along four specific berthlines.  Those four berthlines include the following: 

• Berths 122 - 127 ........... CPT-39 through CPT-49 
• Berths 136 - 139 ........... CPT-50 through CPT-57 
• Berths 212 - 221 ........... CPT-58 through CPT-74 (CPT-73 was not performed) 
• Berths 226 - 232 ........... CPT-75 through CPT-89 

Details of the CPT system and field operations are provided below. 

Vessel and Navigation 

The CPT soundings were conducted from the M/V Ranger, a 40-foot work boat owned 
and operated by J.H. Marine Services.  The Seascout was deployed from an A-frame off the stern 
of the vessel. 

A Differential Global Positioning System (DGPS) and integrated navigation software, 
owned and operated by Fugro, were used to position the vessel over CPT locations and to 
determine final X-Y coordinates for each CPT performed.  Coordinates calculated from the 
DGPS system are considered accurate to within about 3 to 5 feet and are reported herein relative 
to the California State Plane (Lambert Conformal Projection, Zone 7) Coordinate system. 
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Water Depth Measurement 

Water depths at CPT locations were measured with the vessel winch cable and a 
sounding tape.  These two methods enabled us to check for the potential penetration of the 
Seascout unit into the harbor bottom sediments.  The measured water depths were corrected to 
MLLW tidal datum using predicted tide tables reported to the nearest quarter-hour for the POLA 
Inner Harbor.  Relative to the harbor bottom elevations, we have assumed an error bar of ±1 to 
1.5 feet. 

Seascout CPT 

Fugro’s Seascout is a lightweight seafloor CPT system designed for tethered deployment 
from a modest-sized vessel.  The Seascout CPT includes:  a) an approximately 8-foot-high, 
triangular reaction frame with a 6.5-foot base dimension; b) a patented hydraulic thrust 
mechanism; c) a coiled CPT rod with spooling/straightening device; d) a miniature piezocone; 
and e) associated data storage/processing computer.  The weight of the Seascout frame is about 
3,000 pounds.   

As deployed in the Inner Harbor, the Seascout has an 18-foot penetration capability.  Use 
of the coiled CPT tube provides for a continuous penetration push, as opposed to a stroke-based 
penetration when using the more common land-based, 3.3-foot-long (1-meter) CPT rod 
segments. 

The test procedure at each location included the following steps: 

1. Positioning of vessel at a specific test location 
2. Lowering of Seascout frame to the harbor bottom 
3. Advancement of the cone into the harbor bottom to maximum penetration or refusal 
4. Retraction of the cone coil and penetrometer 
5. Retrieval of the frame to the aft deck of the vessel 

The Seascout miniature cone penetrometer has a 100-square-millimeter cross sectional 
area, a proportional 1,500-square-millimeter friction sleeve, a pore pressure element immediately 
above the cone (i.e., base filter), and an inclinometer to measure verticality of the cone push.  All 
data are acquired digitally for subsequent computer-based processing and presentation. 

Data Processing and Presentation of Results 

The raw CPT sounding data were processed using Fugro's processing algorithms 
(UNIPLOT) developed for offshore CPT data processing.  Logs of the Phase 1 investigation CPT 
soundings are presented on Plates A-1 through A-26, and the Phase 2 CPT plots are presented on 
Plates A-27 through A-72.  For each CPT sounding, we present plots of measured cone tip 
resistance (qc) and sleeve friction (fs), together with the computed friction ratio (fs /qc ). 

 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 





 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



I:\WP\1997\96-1210\96-1215\MAINCHAN\5-DIV.AUG 

APPENDIX B 
VIBROCORE EXPLORATIONS 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



I:\WP\1997\96-1210\96-1215\MAINCHAN\5-DIV.AUG 

APPENDIX C 
LABORATORY TESTING RESULTS



P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

CLASSIFICATION Cc Cu

GRAIN SIZE CURVES

10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8 4

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

   
   
   
   
   
   

VA-1
VA-1
VA-2
VA-2
VA-2
VA-2

2.5
5.5
1.0
4.0
6.5

11.0

Sandy SILT (ML)
Silty, fine to medium SAND (SM)

Fine to medium SAND (SP)
Fine to medium SAND (SP)

Fine SAND (SP)
Fine to medium SAND (SP)

1.1
1.1
1.0
1.1

2.4
2.4
2.1
2.3

Channel Deepening Program
Port of Los Angeles

PLATE  C-1

September 1996

GRAINSZ1(61212.GPJ)

Project No.  96-42-1212

 
 

  

 



P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8 4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND
SILT or CLAY

LEGEND
(location) (depth,ft)

CLASSIFICATION Cc Cu

GRAIN SIZE CURVES

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

   
   
   
   
   

VA-3
VA-3
VA-3
VA-3
VA-3

1.0
3.5
5.0
8.0

11.0

Fine to medium SAND (SP)
Fine to medium SAND with silt (SP-SM)

Fine to medium SAND (SP)
Fine to medium SAND (SP)
Fine to medium SAND (SP)

1.1
1.2
1.1
1.1
1.1

2.6
3.3
2.1
2.1
2.2

Channel Deepening Program
Port of Los Angeles

PLATE  C-2

September 1996

GRAINSZ1(61212.GPJ)

Project No.  96-42-1212

 
 

  

 



P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8 4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND
SILT or CLAY

LEGEND
(location) (depth,ft)

CLASSIFICATION Cc Cu

GRAIN SIZE CURVES

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

   
   
   
   
   
   

VA-4
VA-4
VA-4
VA-4
VA-4
VA-4

0.0
1.5
4.0
7.0

10.0
13.0

Sandy SILT (ML)
Fine to medium SAND with silt (SP-SM)
Fine to medium SAND with silt (SP-SM)

Fine SAND (SP)
Fine SAND (SP)

Fine to medium SAND (SP)

0.7
1.2
1.3
1.2
1.1
1.1

61.9
3.3
3.2
2.4
2.5
2.3

Channel Deepening Program
Port of Los Angeles

PLATE  C-3

September 1996

GRAINSZ1(61212.GPJ)

Project No.  96-42-1212

 
 

  

 



P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8 4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND
SILT or CLAY

LEGEND
(location) (depth,ft)

CLASSIFICATION Cc Cu

GRAIN SIZE CURVES

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

   
   
   
   
   

VA-5
VA-5
VA-5
VA-6
VA-6

3.5
7.0

11.0
2.0
6.0

Fine SAND with silt (SP-SM)
Sandy SILT (ML)
Fine SAND (SP)

Fine SAND with silt (SP-SM)
Fine SAND (SP)

1.5

1.0
1.2
1.0

3.4

2.0
2.6
2.0

Channel Deepening Program
Port of Los Angeles

PLATE  C-4

September 1996

GRAINSZ1(61212.GPJ)

Project No.  96-42-1212

 
 

  

 



P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8 4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND
SILT or CLAY

LEGEND
(location) (depth,ft)

CLASSIFICATION Cc Cu

GRAIN SIZE CURVES

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

   
   
   
   
   
   
   
   

VA-7
VA-7
VA-7
VA-8
VA-8
VA-8
VA-8
VA-8

0.5
3.0

10.0
0.5
3.5
6.0

10.5
13.0

SILT with sand (ML)
Fine SAND with silt (SP-SM)

Silty fine SAND (SM)
Fine SAND with silt (SP-SM)

Fine SAND (SP)
Fine SAND with silt (SP-SM)
Fine to medium SAND (SP)

Silty fine SAND (SM)

1.2

1.1
1.2
1.2
1.2

2.9

2.6
2.6
2.6
2.5

Channel Deepening Program
Port of Los Angeles

PLATE  C-5

September 1996

GRAINSZ1(61212.GPJ)

Project No.  96-42-1212

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8 4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND
SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   
   
   

VA-9
VA-9
VA-9

VA-10
VA-10
VA-10
VA-11
VA-12

0.5
6.0

13.0
4.0
8.5

11.0
4.0
0.5

CLASSIFICATION

Fine SAND with silt (SP-SM)
Silty fine SAND (SM)
Silty fine SAND (SM)

Fine SAND with silt (SP-SM)
Fine SAND (SP)

Fine SAND with silt (SP-SM)
Fine SAND with silt (SP-SM)

SILT with sand (ML)

Cc Cu

0.9

1.2
1.1
1.1
0.9

2.4

3.0
2.6
2.3
2.4

Channel Deepening Program
Port of Los Angeles

PLATE  C-6

September 1996

GRAINSZ1(61212.GPJ)

GRAIN SIZE CURVES

Project No.  96-42-1212

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8 4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND
SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

VB-31
VB-31
VB-31
VB-32
VB-32
VB-32

0.0
6.0
9.0
0.5
3.0

11.0

CLASSIFICATION

Sandy CLAY (CL)
Silty fine SAND (SM)
Silty fine SAND (SM)
Silty fine SAND (SM)

Fine SAND with silt (SP-SM)
Silty fine SAND (SM)

Cc Cu

0.9 2.6

Channel Deepening Program
Port of Los Angeles

PLATE  C-7

September 1996

GRAINSZ1(61212.GPJ)

GRAIN SIZE CURVES

Project No.  96-42-1213

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8 4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND
SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

VB-33
VB-33
VB-33
VB-33
VB-34
VB-35

1.0
5.0
9.0

11.5
0.5
2.0

CLASSIFICATION

Silty fine SAND (SM)
Fine SAND with silt (SP-SM)

Silty fine SAND (SM)
Silty fine SAND (SM)

Sandy CLAY (CL)
SILT/CLAY (ML/CL)

Cc Cu

0.9 2.0

Channel Deepening Program
Port of Los Angeles

PLATE  C-8

September 1996

GRAINSZ1(61212.GPJ)

GRAIN SIZE CURVES

Project No.  96-42-1213

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8 4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND
SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   

VB-36
VB-36
VB-37
VB-38
VB-38

8.0
12.0
0.5
0.0
9.0

CLASSIFICATION

Fine SAND (SP)
Fine to medium SAND (SP)

Sandy CLAY (CL)
Sandy CLAY (CL)

Fine SAND with silt (SP-SM)

Cc Cu

1.3
1.2

1.0

2.0
2.2

2.6

Channel Deepening Program
Port of Los Angeles

PLATE  C-9

September 1996

GRAINSZ1(61212.GPJ)

GRAIN SIZE CURVES

Project No.  96-42-1213

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8 4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND
SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   

VB-39
VB-39
VB-40
VB-40
VB-40

3.5
7.0
1.5
7.0

14.5

CLASSIFICATION

Silty fine SAND (SM)
Fine SAND with silt (SP-SM)
Fine SAND with silt (SP-SM)

Silty fine SAND (SM)
Fine SAND (SP)

Cc Cu

1.4
0.9

0.9

2.2
1.8

2.3

Channel Deepening Program
Port of Los Angeles

PLATE  C-10

September 1996

GRAINSZ1(61212.GPJ)

GRAIN SIZE CURVES

Project No.  96-42-1213

 
 

  

 



P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

CLASSIFICATION Cc Cu

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

   
   
   
   

4.0
9.0
1.0
5.5

SILT/CLAY (ML/CL)
Silty fine SAND (SM)
Silty fine SAND (SM)

Elastic SILT (MH)

Channel Deepening Program
Port of Los Angeles

PLATE  C-11

September 1996

GRAINSZ1(61212.GPJ)

Project No.  96-42-121

2.0
2.0
2.5
2.5

 
 

  

 



P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

CLASSIFICATION Cc Cu

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

   
   
   
   
   
   

2.5
8.0
8.5
0.0
6.0
2.5

Fine SAND with silt (SP-SM)
Fine SAND (SP)
Fine SAND (SP)

CLAY with sand (CL)
Fine SAND (SP)
Fine SAND (SP)

1.1
1.1
1.1

1.1
1.2

2.5
2.5
2.5

2.0
2.4

Channel Deepening Program
Port of Los Angeles

PLATE  C-12

August 1997

GRAINSZ1(61215.GPJ)

Project No.  96-42-1215

CG2-2
CG2-3
CG2-3
CG2-4
CG2-4
CG2-5

 
 

  

 



P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

CLASSIFICATION Cc Cu

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

   
   
   
   
   
   

3.5
10.0
10.5
5.0
5.5
6.0

Fine SAND (SP)
Fine SAND (SP)
Fine SAND (SP)
Fine SAND (SP)
Fine SAND (SP)
Fine SAND (SP)

0.9
1.0
1.0
1.1
1.1
1.0

2.4
2.7
2.7
2.2
2.3
2.5

Channel Deepening Program
Port of Los Angeles

PLATE  C-13

August 1997

GRAINSZ1(61215.GPJ)

Project No.  96-42-1215

CG2-6
CG2-7
CG2-7
CG2-8
CG2-8
CG2-10

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

6.0
5.0
1.5
0.0
3.0
3.0

CLASSIFICATION

Fine SAND (SP)
Fine SAND (SP)

Silty fine SAND (SM)
CLAY with sand (CL)
Silty fine SAND (SM)
Silty fine SAND (SM)

Cc Cu

0.9
1.1

2.3
2.3

Channel Deepening Program
Port of Los Angeles

PLATE  C-14

August 1997

GRAINSZ1(61215.GPJ)

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

Project No.  96-42-1215

CG2-12
CG2-13
CG2-14
CG3-1
CG3-1
CG3-3

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

13.0
2.5

10.0
4.0

10.0
11.0

CLASSIFICATION

Fine SAND (SP)
Fine SAND with silt (SP-SM)

Fine SAND (SP)
Fine SAND with silt (SP-SM)

Fine SAND (SP)
Silty fine SAND (SM)

Cc Cu

0.9
1.2
1.1
1.0
1.0

1.6
1.8
1.6
1.8
1.5

Channel Deepening Program
Port of Los Angeles

PLATE  C-15

August 1997

GRAINSZ1(61215.GPJ)

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

Project No.  96-42-1215

CG3-3
CG3-5
CG3-6
CG3-7
CG3-8
CG3-10

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

4.5
0.0
7.0

11.5
6.8
4.5

CLASSIFICATION

Fine SAND with silt (SP-SM)
Fine SAND with silt (SP-SM)

Fine SAND (SP)
Fine SAND (SP)

Fine SAND with silt (SP-SM)
Silty fine SAND (SM)

Cc Cu

1.0
1.1
1.0
1.1
0.9

2.0
1.8
2.4
2.1
1.5

Channel Deepening Program
Port of Los Angeles

PLATE  C-16

August 1997

GRAINSZ1(61215.GPJ)

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

Project No.  96-42-1215

CG3-11
CG3-12
CG3-13
CG4-1
CG4-2
CG4-3

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

3.0
11.0
2.5
7.0
3.0
2.5

CLASSIFICATION

Clayey SAND (SC) to Sandy CLAY (CL)
Sandy SILT (ML) layer
Silty fine SAND (SM)
Silty fine SAND (SM)

Fine SAND with silt (SP-SM)
Fat CLAY with sand (CH)

Cc Cu

1.0 2.0

Channel Deepening Program
Port of Los Angeles

PLATE  C-17

August 1997

GRAINSZ1(61215.GPJ)

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

Project No.  96-42-1215

CG4-5
CG4-5
CG4-6
CG4-7
CG4-9
FG1-5

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

2.5
0.5
2.5
0.0
4.0
5.0

CLASSIFICATION

CLAY with sand (CL)
CLAY with sand (CL)
Silty fine SAND (SM)

Fine SAND with silt (SP-SM)
Fine SAND (SP)

Fine SAND with silt (SP-SM)

Cc Cu

1.1
1.1
1.4

2.8
1.8
3.7

Channel Deepening Program
Port of Los Angeles

PLATE  C-18

August 1997

GRAINSZ1(61215.GPJ)

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

Project No.  96-42-1215

FG1-8
FG2-1
FG2-3
FG2-4
FG2-6
FG2-7

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

2.0
0.5
2.5
0.5
2.5
4.5

CLASSIFICATION

CLAY (CL)
Elastic SILT (MH)

SILT (ML)
SILT with sand (ML)
Silty fine SAND (SM)

SILT (ML)

Cc Cu

Channel Deepening Program
Port of Los Angeles

PLATE  C-19

August 1997

GRAINSZ1(61215.GPJ)

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

Project No.  96-42-1215

FG2-9
FG3-2
FG3-2

FG3-10
FG3-11
FG3-14

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

3.5
0.5
3.5
0.0
4.0
0.5

CLASSIFICATION

Elastic SILT (MH)
Elastic SILT (MH)

Fine to medium SAND (SP)
Fine SAND (SP)
Fine SAND (SP)

Silty fine SAND (SM)

Cc Cu

1.7

1.2
1.1
1.0

20.0

2.2
2.4
2.5

Channel Deepening Program
Port of Los Angeles

PLATE  C-20

August 1997

GRAINSZ1(61215.GPJ)

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

Project No.  96-42-1215

FM1-5
FM1-7
FM1-10

GT-1
GT-1
GT-2

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

10.0
0.5
5.0

12.5
5.0
0.5

CLASSIFICATION

Fine SAND (SP)
Sandy CLAY (CL)

Silty fine SAND (SM)
Fine to medium SAND (SP)

Sandy SILT (ML)
CLAY (CL)

Cc Cu

1.2

0.9

2.5

3.1

Channel Deepening Program
Port of Los Angeles

PLATE  C-21

August 1997

GRAINSZ1(61215.GPJ)

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

Project No.  96-42-1215

GT-2
GT-4
GT-4
GT-4
GT-6
GT-7

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

5.0
11.0
0.5
7.5

12.0
9.0

CLASSIFICATION

Silty fine SAND (SM)
Fine SAND (SP)

Silty fine SAND (SM)
Silty fine SAND (SM)

Fine SAND with silt (SP-SM)
Fat CLAY (CH)

Cc Cu

1.0

1.3
0.3

2.3

2.9
8.0

Channel Deepening Program
Port of Los Angeles

PLATE  C-22

August 1997

GRAINSZ1(61215.GPJ)

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

Project No.  96-42-1215

GT-7
GT-7
GT-8
GT-8
GT-8
GT-9

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   
   

2.0
13.0
3.5
9.0

13.0
1.0

CLASSIFICATION

Silty fine SAND (SM)
Fine SAND (SP)

Silty fine SAND (SM)
Silty fine SAND (SM)

Fine SAND (SP)
Silty fine SAND (SM)

Cc Cu

1.1

1.1

1.7

2.0

Channel Deepening Program
Port of Los Angeles

PLATE  C-23

August 1997

GRAINSZ1(61215.GPJ)

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

Project No.  96-42-1215

GT-11
GT-11
GT-12
GT-12
GT-12
GT-13

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

 
 

  

 



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

GRAIN SIZE IN MILLIMETERS

US STD SIEVE SIZE
INCHES

SILT or CLAY

LEGEND
(location) (depth,ft)

   
   
   
   
   

10.0
10.0
0.0
0.0
0.0

CLASSIFICATION

Fine SAND with silt (SP-SM)
Fat CLAY (CH)

Clayey fine SAND (SC)
Sandy CLAY (CL)

Silty fine SAND (SM)

Cc Cu

1.0 2.0

Channel Deepening Program
Port of Los Angeles

PLATE  C-24

August 1997

GRAINSZ1(61215.GPJ)

GRAIN SIZE CURVES

4 10 20 40 100 200

coarse fine coarse medium fine

GRAVEL SAND

Project No.  96-42-1215

GT-13
GT-14
GT-18
GT-23
GT-27

US STD SIEVE SIZE
NUMBERS

HYDROMETER ANALYSIS

3 1.5 3/4 3/8

 
 

  

 



DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC
LIMIT(PL)

PLASTICITY
INDEX (PI)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

   

   

   

   

   

0.0

1.5

0.5

0.5

0.0

41

38

47

44

40

26

26

32

28

23

VA-4

VA-5

VA-7

VA-12

VB-31

15

12

14

16

17

PLATE  C-25

Channel Deepening Program
Port of Los Angeles

September 1996

AL-2(61212.GPJ\\6-1-01\\11:13 AM)

Project No.  96-42-1213

 
 

  

 



0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC
LIMIT(PL)

PLASTICITY
INDEX (PI)

   

   

   

   

   

0.5

3.5

0.0

2.0

5.0

32

35

42

46

43

21

19

24

27

26

VB-34

VB-34

VB-35

VB-35

VB-35

11

16

18

19

17

PLATE  C-26

Channel Deepening Program
Port of Los Angeles

September 1996

AL-2(61212.GPJ\\6-1-01\\11:15 AM)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

Project No.  96-42-1213

CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION

 
 

  

 



0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC
LIMIT(PL)

PLASTICITY
INDEX (PI)

   

   

   

   

   

0.5

0.0

4.5

4.0

5.5

37

38

39

49

52

21

23

26

28

30

VB-37

VB-38

VB-40

VB-41

VB-42

16

15

13

21

22

PLATE  C-27

Channel Deepening Program
Port of Los Angeles

September 1996

AL-2(61212.GPJ\\6-1-01\\11:15 AM)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

Project No.  96-42-1213

CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION

 
 

  

 



CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC
LIMIT(PL)

PLASTICITY
INDEX (PI)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

CG2-2

CG2-4

CG2-9

CG3-5

CG3-8

   

   

   

   

   

0.5

0.0

1.0

0.0

0.0

42

62

50

42

39

25

28

28

22

21

17

34

22

20

18

PLATE  C-28

Channel Deepening Program
Port of Los Angeles

Project No.  96-42-1215

August 1997

AL-2(61215.GPJ\\6-1-01\\10:54 AM)

 
 

  

 



0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC

CG3-10

CG4-3

CG4-5

CG4-10

FG1-3

LIMIT(PL)
PLASTICITY
INDEX (PI)

   

   

   

   

   

6.0

0.0

3.0

6.0

3.0

71

29

30

55

58

30

14

19

30

28

41

15

11

25

30

PLATE  C-29

Channel Deepening Program
Port of Los Angeles

Project No.  96-42-1215

August 1997

AL-2(61215.GPJ\\6-1-01\\10:56 AM)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

 
 

  

 



0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC

FG1-4

FG1-5

FG1-5

FG1-7

FG1-8

LIMIT(PL)
PLASTICITY
INDEX (PI)

   

   

   

   

   

5.0

2.5

5.5

3.0

2.5

27

50

37

79

47

25

28

24

25

26

2

22

13

54

21

PLATE  C-30

Channel Deepening Program
Port of Los Angeles

Project No.  96-42-1215

August 1997

AL-2(61215.GPJ\\6-1-01\\10:57 AM)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

 
 

  

 



0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC

FG2-1

FG2-1

FG2-6

FG2-9

FG3-2

LIMIT(PL)
PLASTICITY
INDEX (PI)

   

   

   

   

   

0.5

2.5

0.5

2.0

0.5

47

40

44

40

52

27

22

26

24

34

20

18

18

16

18

PLATE  C-31

Channel Deepening Program
Port of Los Angeles

Project No.  96-42-1215

August 1997

AL-2(61215.GPJ\\6-1-01\\10:58 AM)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

 
 

  

 



0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC

FG3-2

FG3-8

FG3-10

FG3-12

FG3-14

LIMIT(PL)
PLASTICITY
INDEX (PI)

   

   

   

   

   

2.5

2.5

0.5

4.0

4.5

39

44

43

26

41

31

31

26

24

29

8

13

17

2

12

PLATE  C-32

Channel Deepening Program
Port of Los Angeles

Project No.  96-42-1215

August 1997

AL-2(61215.GPJ\\6-1-01\\10:59 AM)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

 
 

  

 



0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC

FG3-15

FM1-2

FM1-4

FM1-5

FM1-7

LIMIT(PL)
PLASTICITY
INDEX (PI)

   

   

   

   

   

0.5

4.0

1.0

3.5

0.5

29

78

76

83

71

26

45

36

42

40

3

33

40

41

31

PLATE  C-33

Channel Deepening Program
Port of Los Angeles

Project No.  96-42-1215

August 1997

AL-2(61215.GPJ\\6-1-01\\11:00 AM)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

 
 

  

 



0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC

FM1-8

FM1-10

GT-4

GT-5

GT-9

LIMIT(PL)
PLASTICITY
INDEX (PI)

   

   

   

   

   

2.0

5.0

0.5

2.0

9.0

85

33

41

42

76

57

25

17

27

26

28

9

24

15

50

PLATE  C-34

Channel Deepening Program
Port of Los Angeles

Project No.  96-42-1215

August 1997

AL-2(61215.GPJ\\6-1-01\\11:01 AM)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

 
 

  

 



0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC

GT-10

GT-10

GT-14

GT-15

GT-16

LIMIT(PL)
PLASTICITY
INDEX (PI)

   

   

   

   

   

2.5

7.5

10.0

4.5

0.0

49

31

62

43

62

23

17

29

29

32

25

14

33

14

30

PLATE  C-35

Channel Deepening Program
Port of Los Angeles

Project No.  96-42-1215

August 1997

AL-2(61215.GPJ\\6-1-01\\11:02 AM)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

 
 

  

 



0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

CL or OL

ML or OL MH or OH

CL-ML

SYMBOL LOCATION DEPTH,ft

ATTERBERG LIMITS TEST RESULTS

LIQUID
LIMIT(LL)

PLASTIC

GT-22

GT-23

GT-24

GT-25

LIMIT(PL)
PLASTICITY
INDEX (PI)

   

   

   

   

3.0

0.0

1.0

1.0

48

45

38

46

25

23

23

25

23

22

16

21

PLATE  C-36

Channel Deepening Program
Port of Los Angeles

Project No.  96-42-1215

August 1997

AL-2(61215.GPJ\\6-1-01\\11:03 AM)

PLASTICITY CHART

P
L

A
S

T
IC

IT
Y

 I
N

D
E

X
 (

P
I)

LIQUID LIMIT (LL)

CH or OH

 
 

  

 



I:\WP\1997\96-1210\96-1215\MAINCHAN\5-DIV.AUG 

APPENDIX D 
ROTARY WASH BORINGS



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 



 
 

  

 


